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ABSTRACT 
 
This study was conducted to investigate the effect of feeding different levels 
of black cumin (Nigella sativa) on the Red blood cells count, Hemoglobin, Packed 
cell volume, serum iron and copper in broiler chicks. 
Hundred one day old broiler chicks were used in this study. The birds were 
randomized into groups (A, B and C) of 33 birds. The groups were kept separately. 
Group (A) was fed commercial broiler chicks feed 100g/day free of Black 
cumin (control group), while groups (B) and (C) were fed the same diet but 
replaced with 0.25% and 0.75% of Black cumin seeds w/w respectively. This 
program was conducted for six weeks. 
The statistical analysis of the data revealed that the addition of black cumin 
with the two levels (0.25% - 0.75%) to the broiler diet, showed no significant 
increase in the red blood cells count. Whereas the addition of 0.25% of black 
cumin resulted in asignificant increase in hemoglobin and packed cell volume 
levels at week (6), and no significant increase at week (5), but the addition of 
0.75% of black cumin resulted in a significant increase at week (5), and non 
significant increase at week (6) in Hb and PCV. 
On the other hand the addition of 0.25% black cumin seeds to the broiler 
checks diet caused insignificant decrease in the serum iron at week (5) and 
significant decrease at week (6), but significant decrease was shown in addition of 
0.75% black cumin in the tested (5) and (6) weeks for the serum iron and copper. 
However the addition of 0.25% black cumin for the same two weeks showed a 
nonsignificant decrease in the serum copper concentrations. 
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 اﻟﺨﻼﺻﺔ
، أﺟﺮﻳﺖ هﺬﻩ اﻟﺘﺠﺮﺑﺔ ﻟﺪراﺳﺔ ﺗﺄﺛﻴﺮ ﻣﻌﺪﻻت ﻣﺨﺘﻠﻔﻪ ﻣﻦ اﻟﻜﻤﻮن اﻷﺳﻮد ﻋﻠﻲ ﻋﺪد آﺮﻳﺎت اﻟﺪم اﻟﺤﻤﺮاء
  .اﻟﺤﺪﻳﺪ واﻟﻨﺤﺎس ﻓﻲ اﻟﻤﺼﻞ، اﻟﻬﻴﻤﺎﺗﻮآﺮﻳﺖ، اﻟﻬﻴﻤﻮﺟﻠﻮﺑﻴﻦ
 ب، أاﺳﺘﺨﺪﻣﺖ ﻓﻲ هﺬﻩ اﻟﺘﺠﺮﺑﺔ ﻣﺎﺋﺔ آﺘﻜﻮت ﻋﻤﺮ ﻳﻮم وزﻋﺖ ﻋﺸﻮاﺋﻴﺎ اﻟﻰ ﺛﻼث ﻣﺠﻤﻮﻋﺎت ﻣﺘﺴﺎوﻳﻪ 
  .ﻣﻨﻔﺼﻠﻪ ﻋﻦ ﺑﻌﻀﻬﺎ جو 
 ﺟﺮام ﻟﻠﻴﻮم وﺧﺎﻟﻴﺔ ﻣﻦ اﻟﻜﻤﻮن اﻷﺳﻮد 001اﻟﻌﻠﻒ اﻟﺘﺠﺎرى ﻟﻠﺪﺟﺎج اﻟﻼﺣﻢ ﺑﻮاﻗﻊ ( أ)أﻋﻄﻴﺖ أﻟﻤﺠﻤﻮﻋﻪ 
أﻋﻄﻴﺖ اﺿﺎﻓﺔ ﻟﻠﻮﺟﺒﻪ اﻟﺘﺠﺎرﻳﻪ اﻟﻜﻤﻮن اﻷﺳﻮد ( ج)و( ب)ﺑﻴﻨﻤﺎ اﻟﻤﺠﻤﻮﻋﺘﺎن ، وﺳﻤﻴﺖ ﺑﺎﻟﻤﺠﻤﻮﻋﺔ اﻟﻤﺮﺟﻌﻴﺔ
  .اﺳﺘﻤﺮ هﺬا اﻟﺒﺮﻧﺎﻣﺞ ﻟﻤﺪة ﺳﺘﺔ أﺳﺎﺑﻴﻊ، ﻋﻠﻰ اﻟﺘﻮاﻟﻰ% 57.0و% 52.0ﺑﻨﺴﺒﺔ 
ﻣﻦ وزن %( 57.0و% 52.0)ﺛﺒﺖ اﻟﺘﺤﻠﻴﻞ اﻹﺣﺼﺎﺋﻲ ﻟﻠﻌﻴﻨﺎت أن إﺿﺎﻓﺔ اﻟﻜﻤﻮن اﻷﺳﻮد ﺑﻨﺴﺒﺘﻴﻪ أ
  . ﻋﻠﻴﻘﺔ اﻟﺪﺟﺎج ﻧﺘﺞ ﻋﻨﻪ زﻳﺎدة ﻏﻴﺮ ﻣﻠﺤﻮﻇﻪ ﻓﻰ ﻋﺪد آﺮﻳﺎت اﻟﺪم اﻟﺤﻤﺮاء
ﻣﻦ اﻟﻜﻤﻮن اﻷﺳﻮد ﻧﺘﺞ ﻋﻨﻬﺎ زﻳﺎدة ﻣﻠﺤﻮﻇﺔ ﻓﻰ ﻣﻌﺪل اﻟﻬﻴﻤﻮﺟﻠﻮﺑﻴﻦ % 52.0آﻤﺎ أن إﺿﺎﻓﺔ 
أﻣﺎ اﺿﺎﻓﺔ . دس ﺑﻴﻨﻤﺎ آﺎﻧﺖ هﺬﻩ اﻟﺰﻳﺎدﻩ ﻏﻴﺮ ﻣﻠﺤﻮﻇﻪ ﻓﻰ اﻷﺳﺒﻮع اﻟﺨﺎﻣﺲواﻟﻬﻴﻤﺎﺗﻮآﺮﻳﺖ ﻓﻰ اﻷﺳﺒﻮع اﻟﺴﺎ
ﻣﻦ اﻟﻜﻤﻮن اﻷﺳﻮد ﻓﻨﺘﺞ ﻋﻨﻬﺎ زﻳﺎدة ﻣﻠﺤﻮﻇﻪ ﻓﻰ اﻷﺳﺒﻮع اﻟﺨﺎﻣﺲ وزﻳﺎدة ﻏﻴﺮ ﻣﻠﺤﻮﻇﺔ ﻓﻰ اﻷﺳﺒﻮع % 57.0
وﻣﻦ ﻧﺎﺣﻴﺔ أﺧﺮى ﻓﺎن اﺿﺎﻓﺔ اﻟﻜﻤﻮن اﻷﺳﻮد ﻟﻌﻠﻴﻘﺔ اﻟﺪﺟﺎج . اﻟﺴﺎدس ﻓﻰ ﻣﻌﺪﻟﻰ اﻟﻬﻴﻤﻮﺟﻠﻮﺑﻴﻦ واﻟﻬﻴﻤﺎﺗﻮآﺮﻳﺖ
ﻓﻘﺪ ﺳﺠﻞ اﻧﺨﻔﺎﺿﺎ ﻏﻴﺮ ﻣﻠﺤﻮﻇﺎ ﻓﻰ اﻷﺳﺒﻮع اﻟﺨﺎﻣﺲ ﻓﻰ ﺗﺮآﻴﺰ اﻟﺤﺪﻳﺪ ﺑﻴﻨﻤﺎ آﺎن هﺬا % 52.0اﻟﻼﺣﻢ ﺑﻤﻌﺪل 
ﻣﻦ اﻟﻜﻤﻮن اﻷﺳﻮد ﻟﻠﻌﻠﻴﻘﺔ ﻓﻘﺪ ﺳﺠﻞ اﻧﺨﻔﺎﺿﺎ % 57.0أﻣﺎ اﺿﺎﻓﺔ ، اﻻﻧﺨﻔﺎض ﻣﻠﺤﻮﻇﺎ ﻓﻰ اﻷﺳﺒﻮع اﻟﺴﺎدس
ﻣﻦ اﻟﻜﻤﻮن اﻷﺳﻮد ﻓﻘﺪ % 52.0ﺑﻴﻨﻤﺎ اﺿﺎﻓﺔ ﻧﺴﺒﺔ ، ﻣﻠﺤﻮﻇﺎ ﻓﻰ ﺗﺮآﻴﺰ اﻟﺤﺪﻳﺪ واﻟﻨﺤﺎس ﻓﻰ آﻼ اﻷﺳﺒﻮﻋﻴﻦ
  .      ﺳﺠﻠﺖ اﻧﺨﻔﺎض ﻏﻴﺮ ﻣﻠﺤﻮظ ﻓﻰ ﺗﺮآﻴﺰ اﻟﻨﺤﺎس ﻋﻠﻰ ﻣﺪار اﻟﺘﺠﺮﺑﺔ
 
 
 
 
 
 
 
 
 
 
 
x
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 Introduction 
 
Poultry is a good source of high quality protein in form  of meat and eggs, so 
it is among the most efficient biological machine for reproduction and production 
that makes it cheap for the consumer. However, feed accounts for 70% of the cost 
of poultry production. Recent research tended towards using non-conventional feed 
resources as additives in order to maximize the production and reduce the cost 
(Zhuge and Klopfenstein, 1986; Kolb, 1997). 
Nigella sativa (N.sativa) is a famous plant for its various    uses, especially in 
the folk medicine. Traditionally, the seeds are mixed with honey and the mixture is 
taken early in the morning to stimulate the appetite. Seeds are also used as a 
remedy for some diseases and general anti-poison therapy (Bolous, 1983). The 
volatile oil of Nigella sativa seeds possesses an anti-microbial property against 
gram-positive microorganisms (El Alfy et al., 1975). Furthermore it is a source of 
flavoring and preservative agent, so it is used as acondiment in bread, cakes and 
cheese (El-sayed et al., 1994). 
Little effect of N. sativa on red blood cells (RBCs) count was reported by 
Tigani (2003). Babiker  (1998) who showed that the RBCs count was increased 
gradually in all groups which received 2 and 10 % w/w N. sativa and reached very 
high level after six weeks then slightly increased in week seven and this level was 
maintained at week eight. The effect of feeding   N. sativa seeds on the haemogram 
and iron metabolism is very little or lacking.  
       This study was designed to investigate the effect of feeding different levels of 
crushed seeds of Nigella sativa to broiler chicks on hemoglobin (Hb), packed cell 
volume (PCV), RBCs count, serum copper and iron. 
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CHAPTER ONE 
LITRATURE REVIEW 
1.1 Nigella sativa seeds 
Nigella sativa is a medicinal plant belongs to the family Ranunculacae. The 
important producing countries are India, Pakistan, Iran, Syria, Egypt and USA 
(Abu-Zeid, 1986). In Sudan it is grown mainly in Darfur state, especially in Melit 
and Jabel Marra and is found also in Northern state (Andrews, 1950). 
1.1.1 Medicinal use 
The profit Mohammed (God pray upon him) stated in his Hadith that black 
seed cures every illness except death. The study made of many medical properties 
of the black cumin seeds and /or its oil were found to have anti-neoplastic, anti-
bacterial, anti-fungal and anti-helmintic activities. Also there are studies indicated 
the presence of bronchodialatine, hypotensive glycosides and hypertensive 
alkaloids were isolated from the seeds of this plant. The expressed oil has been 
used for treatment of asthma (Hassan et al., 1989; Hussein, 1990; Hanafy and 
Hatem 1991; Salomi et al., 1992; and Aqel 1992). 
1.1.2 Chemical composition 
The seeds are rich in nutrients, organic compounds, vitamins, protein, fats and 
carbohydrates (Babayan et al., 1978). N.sativa seeds contain essential amino acids 
such as lysine and methionine which are usually limited in plant foods (Hamed and 
Majdoleen, 1998). 
Nigella sativa oil contains 98 % fixed oil, and 1.1 % volatile oil, 2.5 % of the 
volatile oil is thymoguinione (T.Q) which is the major constituent of the seed to 
which the medical effects of the oils are attributed (Atta-ur-Rahman et al., 1992). 
The major fatty acids in black cumin seeds oil are linoleic 60 %, oleic 22% and 
palmitic 12% (Ustun et al., 1990). N.sativa contains 7 macro and micro mineral 
elements such as, Fe++, Cu++, Na+, K+, Ca++, Zn++, P and four vitamins: B1, B6, 
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niacin and folic acid (Hamed and Majdoleen, 1998), but there are still many 
components that have not been identified (Wanger, 2000). 
Literature shows that crude protein range from 18 to 27.19 %, moisture 
content ranges from 4.60 to 5.52%, crude fiber ranges from 5.50 to 7.90% and fat 
range from 35.0 to 38.2%.  
1.2 Red Blood cells count 
Red blood cells count may be ordered by physician as part of a  complete 
blood count (CBC). 
RBCs count is the number of red blood cells per volume of blood, and is 
reported in millions in a liter of blood. (Bunn and Forget, 1986) 
The adult male has approximately one million more red blood than the adult 
female the total number recorded being approximately 3.800.000 for the male and 
2.800.000 for the female. The male hemoglobin values also exceed those of the 
female (Jull 1938).  
Erythrocyte number, hemoglobin and PCV values are high at birth but fall 
rapidly as the pup nurses. Reduction of these values continues during the first 
month of life. A gradual increase in RBCs, Hb, and PCV takes place and continues 
until at about 1 year of age. 
Pathologic and physiologic states may affect the erythron and result in 
atrophy or anemia, hypertrophy or polycythemia, dehydration or hemocontration, 
and hydremia or hemodilutim. The daily production of erythrocytes equals the 
daily loss from the destruction of averaged cells. (Jain and Schalm, 1975). 
.  
1.2.1 Essential materials for erythrocyte production 
The chemical composition of erythrocyte involves multiple factors lipids, 
proteins, carbohydrates, minerals and vitamins, Abnormal erythropoiesis results 
from insufficient levels of these factors necessary for red cell production. (Jain and 
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Schalm, 1975). 
1.2.2 Structure and function of the erythrocyte 
The red cell is composed of water, 55-56%; hemoglobin, 30-36%, and a 
matrix of several organic and inorganic materials that contribute up to 5% of the 
total red cell volume. (Jain and Schalm, 1975). 
 
The mammalian erythrocytes are a nuclear, while all other vertebrates have 
nucleated red cells. 
The primary function of the erythrocyte is to serve as a carrier of hemoglobin. 
(Jain and Schalm, 1975). 
1.3 Hemoglobin 
It is a protein that is carried by red cells. It picks up oxygen in the lungs and 
delivers it to the peripheral tissues to maintain the viability of cells (Bunn and 
Forget, 1986). 
Hb is a conjugated protein consisting of hem and globin. There are some 400 
million molecules of hemoglobin in the red cells, and these make up to 95% of its 
dry weight. Each molecule consists of four heme units, each of which is associated 
with an individual polypeptide chain. (Jain and Schalm, 1975). 
      Comparative studies suggest unity of the Hb model for different species. The 
hemoglobin molecule in three dimensions measuring 65×55×50 ºA and can be 
regarded as a spheroid. Its molecular weight is 64.458. (Jain and Schalm, 1975). 
        Heme is protoporphyrin plus ferrous iron. The properties of Hb are directly 
dependent upon maintaining this reduced state of the iron atoms.The basic 
structure consists of four pyrrol rings linked together by four methene bridges to 
form the porphin nucleus common to all porphyrins. Globin required for the 
formation of hemoglobin is synthesized in the cytoplasm, (Jain and Schalm, 1975). 
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1.4 Packed cell volume (PCV) 
Hemotocrit: a laboratory test to monitor the relative number of red blood cells 
present in the blood. A blood sample is placed in a tiny glass tube and spun in a 
centrifuge. The cells are heavier than the plasma and are compacted at the end of 
the tube. After the tube is spun, it is examined and the packed cell 
volumes are determined as the percentage of the red cellular protein relative 
to the total account of blood in the tube. (Bunn and Forget, 1986) 
1.5 Interrelationship of PCV, Hb and RBCs 
Since the mean normal Hb content in erythrocyte, on a volume basis, is 
approximately 33.3%, it is possible to predict the Hb concentration of a blood 
sample by dividing PCV by a factor of 3. The PCV: Hb ratio instead of 3:1 was 
regularly 4 or 5:1. Erythrocyte size and number influence PCV when the blood is 
composed of normocytic erythrocytes. A relationship can be anticipated to exist 
between PCV and number of erythrocytes. A rough estimate of RBC is obtained by 
dividing by 6 and stating the result in millions. (Jain and Schalm, 1975).   
1.6 Minerals 
About 40 inorganic elements are found to exist in animal body. Out of these, 
14 elements have been observed to have specific functions in animal body and 
metabolic roles of the rest is not fully established, so the 14 elements are grouped 
as ‘‘essential’’ and the rest are either semi-essential or non-essential. Following are 
the essential elements Calcium, magnesium, sodium, potassium, phosphorus, 
chlorine, sulfur, manganese, iron, copper, iodine, zinc, cobalt and selenium (Singh, 
1981).                      
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Table (1): Percent chemical composition of N.sativa 
 El  Shiekh 
 (1999) 
Babayan 
(1978) 
Al-Jassir 
 (1992) 
Osman 
(1996) 
Item 
NP 5.52 4.60 5.02 Moister 
18.00 21.26 20.90 21.00 Crude 
protein (Nx 6.25) 
32.40 35.49 38.20 35.00 Crude fat 
8.68 5.50 7.90 NP Crude fiber 
2.88 3.77 4.40 NP Ash 
NP 33.96 31.90 NP Total 
carbohydrate 
97.00 94.48 95.60 NP Dry matter 
35.04 28.46 24.00 NP NEF 
 
       *NP*: Not performed  
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Table (2): Percent mineral composition of N.sativa 
Babayan 
(1978) 
Al-Jassir 
(1992) 
Item 
1.06 0.03+0.005 Calcium  
0.014 0.15+0.04 Iron  
0.098 0.75+0.10 Sodium  
0.582 7.6+0.42 Potassium  
NP* 0.06+0.15 Zinc 
NP 1.8+023 Phosphorus  
NP 0.02+0.003 Manganese 
NP 0.02+0.002 Copper  
 
              *NP*: Not performed 
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Each essential mineral element serves one or more of four functions: 
1. Serves as a constituent of skeletal structures. 
2. Involved in maintenance of colloidal state of body matter, and its       
     related functions.   
3. Maintenance of acid-base balance of the body tissues. 
4. As a part of enzyme and other biological units (Singh, 1981). 
1.6.1 Normal digestion process 
Absorption of minerals occurs throughout the jejunum and ileum. The rate of 
absorption depends on factors such as PH, carriers, form of the minerals and 
presence of other minerals that will influence competition for absorption. 
Numerous mechanisms of minerals absorption have been elucidated and many 
minerals such as iron, sodium and zinc require active transport system and 
absorption is regulated. Absorption of non-metal minerals such as sulfur and 
selenium is very efficient, unregulated and depends mainly on the source and 
presence of other minerals in the gut. (Singh, 1981). 
1.6.2 Digestibility values  
There has been little research done in determining mineral digestibility in 
poultry feeds and ingredients, because of its relative cost. (Singh, 1981). 
1.6.3 Factors affecting digestion  
Between 50-70 % of organic phosphorus in poultry feeds is present in the 
form of phytate which is not available to birds, because of the absence of 
endogenous phytase enzyme (Frapin and Nys, 1994). For trace minerals, their 
chemical and physical forms are probably the most significant factors affecting 
digestibility and availability. Table (3) summarizes availability of various trace 
minerals sources, when digestibility is the major variable. The values shown in 
table ( 3) show sulfates as 100% digestible and rank other sources relative to this. 
There is interaction between minerals that can affect digestion and absorption. For 
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example Baker and Halping (1991) showed a unidirectional interaction between 
manganese and iron with excess manganese impairing utilization of iron, while 
iron has little effect on manganese. Excess zinc seems to have the same 
unidirectional effect on iron and copper.  Minerals readily form chelates in the 
digesta and again this can influence availability. Chelate formation with sugars, 
amino acids and other carbohydrates within the digesta are quite common and in 
fact, few minerals are found unattached. In most instances these chelates will be 
digested and/or dissociate in the jejunum or ileum when subjected to a PH changes. 
Some minerals chelates are now, in fact considered as additives. (Singh, 1981). 
1.6.4 Iron and copper  
Iron and copper are both necessary for the production of red blood cells. Its 
deficiency may be observed shortly after coccidial infection. Anemia is the result 
of iron and copper deficiency in the chick ration. This type of anemia is 
characterized by reduction in hemoglobin contentof the blood and a reduction in 
the size of red blood cells. Reduction in the number of cells usually does not occur 
(Singh, 1981). 
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Table (3):Percent availability of trace minerals from various sources 
Relative 
availability 
Mineral 
source 
Items 
100 
40 
75 
 
Sulfate 
Carbonate 
oxide 
 
Manganese  
 
 
 
100 
44 
Sulfate  
Oxide  
Zinc  
100 
75 
70 
Sulfate 
Oxide 
chloride 
Copper  
100 
5 
95 
50 
Sulfate 
carbonate 
Chloride 
oxide 
Ferrous  
100 
5 
44 
Sulfate 
Oxide 
chloride 
Ferric  
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1.6.4.1 Iron  
Centuries ago the Greeks recognized anemia and learned to treat it by 
administering rusty water. The administration of salts of iron would restore the 
pink color in the cheeks of people suffering from chlorosis. The iron content of the 
blood of anemic people was lower than that of healthy individuals. The 
cytochrome enzymes, catalyses and peroxidase were shown to contain iron. Iron is 
also present in serum protein as transferrin, which plays a role in the transfer of 
iron to various parts of the body (Leeson and Summers, 2001). 
Hemoglobin, as well as the iron containing enzymes, contains divalent or 
trivalent iron, chelated in the form of a porphyrin complex called heme. This is 
linked to a protein component, which varies with each enzyme. The cytochromes 
are involved in the activation of oxygen and electron transport, while the catalases 
and peroxidases play a role in catalyzing hydrogen peroxide decomposition 
(Leeson and Summers, 2001). Two ferroproteins enzymes, NADH+- cytochrome 
reductase and xanthine oxidase also contain iron, as does an oxygen carring 
compound, myogolbin present in muscle. Cytochrome and other iron containing 
enzymes are essential for cell metabolism, and myoglobin, which is necessary for 
the function of the muscles including the heart muscles, and these appear to have 
priority claim on the dietary supply of iron. Hence the first of an iron deficiency is 
a hypochromic, microcytic anemia, resulting from insufficient iron from normal 
hemoglobin synthesis (Leeson and Summers, 2001). 
1.6.4.1.1 Absorption of iron 
Iron balance is physiologically controlled by regulation of iron absorption 
rather than excretion (Passmore and Eastwood, 1986). Iron absorption is from the 
gastrointestinal tract to the blood stream and no re-excretion occurs from the blood 
stream back to the tract i.e. in directional movement (Brown, 1963). It is absorbed 
evenly all through the gastrointestinal tract, with different rates, except the colon. 
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The highest rate of absorption is in the duodenum then decreases progressively 
from jejunum to ileum (Moore and Dubach, 1962). Iron absorption is bound to an 
aporferritin for transport across the inner membrane of the mucosal cell where it is 
given up to plasma transferring. Absorption is regulated by the level of transferring 
saturation (Acc/Scn, 1991).  
Food iron is released into gastric juice either in ferric or ferrous form or as a 
heme complex. Heme iron absorption is less dependent on luminal environment 
than inorganic iron i.e. gastric acid, phytates, ascorbic acid etc do not affect it, 
however, calcium and amino acids decrease its absorption (Passamore and 
Eastwood, 1986). Iron in animals products is in inorganic form and bound to 
hemoglobin or myoglobin whereas in vegetables it exists in iron containing 
enzymes such as peroxidases. The intestinal cells are extremely sensitive to iron 
requirements in the body and can reject unwanted iron or absorb increased 
amounts when store are low. The amount of iron absorbed varies from one 
individual to another and from one condition to the next. Absorption depends on 
the bioavailability of a meal (Kelsay, 1979). 
Inorganic iron is more effectively absorbed in the reduced form, (ferrous 
form) than in the oxidized form, ferric form. As iron in the food is usually in the 
ferric form, has  first to be reduced before it can be absorbed and this reduction 
could be through the reducing substances that can be found in food e.g. ascorbic 
acid (Brown, 1963). Absorption of inorganic iron is decreased by inhibiting factors 
such as phytates, high PH, etc (Kelsay, 1979). 
1.6.4.1.2 Transport of iron 
Iron is transported bound to ferritin which is a glycoprotein synthesized in the 
liver. It transports iron from the lumen to the bone marrow and other organs. 
Developing red blood cells have heme receptor sites for transferring but mature red 
blood cells lack it. Transferrins bind to these receptor sites and deliver iron into the 
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cell. It then released for reuse in iron transport (Passmore and Eastwood, 1986). 
1.6.4.1.3 Storage of iron 
Iron is stored in the liver, spleen and bone marrow  in two forms: ferritin and 
haemosiderin. Ferritin a water soluble complex of iron and protein. Iron is first 
stored as ferritin, which is the first withdrawn when needed for production of red 
blood cells in the bone marrow (Wilson et al., 1965). Haemosiderin an insoluble 
iron-protein complex found in macrophages of the bone marrow and spleen. It is 
the more stable form of iron storage (Wilson et al., 1965). 
1.6.4.1.4 Excretion of iron 
Iron once absorbed into the body is tightly held there. Very small amounts are 
excreted and this is usually unabsorbed iron from food. This is because iron from 
haemolysis of red blood cells is used for new synthesis of hemoglobin. Very 
minute amounts are excreted in urine and feces (Wilson et al., 1965).  
1.6.4.2 Copper (Cu++) 
It is a cofactor in several oxidation-reduction enzyme system, hemoglobin 
synthesis, and bone formation, maintenance of myelin of nerve and hair 
pigmentation (Underwood, 1981; Rajagopalan, 1980; NRC, 1984; Prohaska, 1988; 
Suttle and Field, 1974). 
1.6.4.2.1 Copper metabolism, requirements and signs of deficiency 
A deficiency of copper manifests itself as anemia, emphasizing its role in iron 
metabolism. Copper is important in particular cartilage formation (Leeson and 
Summers, 2001). The cartilage from copper deficient chicks oxidized less glucose 
than normal, and at rate comparable to that seen in situation of tibial 
dyschondroplasia. Interaction between copper and other minerals such as zinc are 
most problematic during absorption. A large proportion of copper is absorbed from 
the duodenum, and in the mucosa is found attached to a protein carrier. Because 
zinc also binds aggressively to the same carrier, excess of zinc for example can 
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induce a deficiency of copper when molybdenum intake is high; there is need for 
extra dietary copper. Copper deficiency results in a wide rang of signs in different 
animal species, and indeed in the same species different situations are noted. 
However, anemia is a common sign noted for all animals, as in growth depression, 
bone disorders, depigmentation of hair, wool, fur and feathers, demyelination of 
spinal cord, fibrosis of the myocardium and diarrhea (Leeson and Summers, 2001). 
Copper is an essential trace element (Hartikainen et al., 2000) which as a 
result of its presence in various proteins (cuproproteins), play an important role in 
numerous cell processes, making with selenium indispensable in the normal 
functioning of the organism. NADPH- and NADH tetrazolium reductase 
(NADPH- and NADH-TR) is an enzyme which has the property of transferring 
electrons from the reduced nicotinamide adenine dinucleotide phosphate (NADPH) 
for the reduced nicotinamide adenine dinucleotide (NADH) to various electron 
acceptors. In these transfers electron transport systems such as that of the 
mitochondria participate. Early research showed that selenium and copper affect 
various organelles in the hepatocytes such as lysosomes (Kralj et al., 1996). Also 
Couture and Kumar (2003), suggest that the mitochondrial enzymes are targets for 
inhibition by copper. Therefore, alterations in the activity of NADPH and 
NADPH-TR following intoxication by selenium or copper could serve as indicator 
of these two elements on mitochondrial populations in the liver (Kralj, 2004).    
1.7 Interrelationship of Hb, PCV, iron and copper  
Several studies have shown that copper deficient animals accumulate iron as 
anemia persists, indicating the unavailability of absorbed iron for Hb formation 
(Evans and Abraham, 1973). The importance of the role of copper in the 
metabolism of Hb was evident (Osaki, et al, 1966 and Evans and Abraham, 1973), 
and the copper deficiency could result in a reduction of the Hb and PCV values of 
the blood (Evans and Abraham, 1973).   
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1.8 Effect of N. sativa on RBCs, Hb, PCV, Copper and iron 
The effect of addition of 15% N. sativa to a deficient diet on rat`s 
hemoglobin. The total mean of the treated group is not significantly different 
compared to the control. In week four the hemoglobin level in N. sativa group was 
significantly higher (P< 0.05) compared to the control but on the rat`s red blood 
cells, there is no significant difference between all groups in all weeks. There was 
a decline in RBCs, values in groups starting from week one towards the last week 
(Tigani, 2003).  
Ismail and Mohammed , (2003) investigate the effects of N. sativa or / and 
Uritica dioica (UD) and showed lowered RBCs and WBC counts, Hb values, and 
PCV in rats. 
Babiker (1998) showed that the RBCs count was increased gradually in all 
groups which received 2 and 10% w/w N. sativa. He also found the effect of 
feeding different levels of the seeds of N. sativa 2 and 10% w/w for considerably 
long periods in male and female rabbits, showed an increase in Hb levels in all 
groups.  
More recently, N. sativa oil in rats has been shown to increase   hematocrit 
and Hb levels (Zaoui et al, 2002). However, Al – Jishi. (2002) did not find any 
changes in blood cells when N. sativa was given to normal rats. Tissera and 
Dissanayake, ( 2001) reported that the treatment with N. sativa oil for one month 
and two months  to anemic patients showed the gradual increase of Hb percentage  
and the count of red blood cells.  
Abel-halim (2008) showed that the red blood cells of sheep had not 
significantly different between the. N sativa oil treated groups and the control 
during the overall experimental weeks, but the total mean of N. sativa treated 
group was slightly higher compared to the control group. He also found that the 
total mean of treated group was not significant different when compared to the 
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control overall weeks, and PCV had no significant difference between all groups 
overall weeks, but the total mean of the treated group was slightly higher than that 
of the control.  
Gunduz  et al (2002) investigated the effect of N. sativa on the levels of trace 
elements in the serum of N- methyl – N- nitro – N- nitrosoguanidine (MNNG) - 
Injected rabbits. They reported that the copper and iron concentrations in the 
treated groups by MNNG and N. sativa (2.5mg/kg) was slightly higher than that of 
the control. 
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CHAPTER TWO 
Material and Methods 
The present study was conducted in the premises of the Poultry Research 
Unit, Faculty of Veterinary Medicine, University of Khartoum -Sudan. The birds  
were subjected to treatment  after  three days until day forty-five. The experiment 
was conducted  during  the period  between  December 2005 and January 2006 in 
which the ambient temperature range from 30—400 C. 
2.1 Experimental birds 
One hundred one day old broiler chicks were brought from koral Company 
Hatcheries in Khartoum and transferred to the Faculty of Veterinary Medicine. The 
experimental birds were fed on balanced ration (table, 4) containing different 
concentrations of crushed black seeds with free access to water.  
The birds were allotted randomly into three groups of thirty three birds each 
which were divided into two subgroups as replicates. Each one of these groups was 
provided with tow percentages of Nigella sativa crushed seeds per ration as 
described below. Three graded  level  of Nigella sativa  crushed seeds 
(0.00%,0.25% and 0.75% ) were  added replaced (w/w) to the basal  ration 
designated as rations A(control) , B and   C  respectively. Each ration was fed to 
the subjected group (the crushing and addition were done on the same day to 
protect volatile content of the seeds). 
All birds were vaccinated against Newcastle disease at the first week of age 
and revaccinated against Gumboro disease, at the second week and repeated after 
two weeks for the Newcastle vaccine. 
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2.2 Housing and management 
The experiment was carried out in an open mesh sided, deep litter poultry 
house at the Department of Biochemistry Faculty of Veterinary Medicine. The 
house is subdivided into six rooms made of wire netting. Enough space for work 
was left. The house was cleaned, washed and disinfected using formalin and 
malathione. Each pen floor was covered with enough wood shaving with allocation 
of two feeders and waterers. The eastern and western sides were covered in the late 
afternoon and early evening to keep the temperature and ventilation suitable.   
Strict sanitation and biosecurity measures were followed; unnecessary visitors 
were not allowed to the house. All animals including wild birds, pets and rodents 
were kept away. Footbath filled with fresh disinfectant at the entrance of the house 
was put .A 100-watt bulb per pen was used and kept on all night. 
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Table (4): percent composition of the basal experimental ration. 
Composition    Percent %     
Crude protein 23.00 
Crude fiber  3.2.00 
Crude lipid  4.25 
Lysine 1.25 
Methionine 0.41 
Calcium 1.00 
Total phosphorous 0.50 
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2.3 Sample collection 
The first sample was collected from each bird from the wing vein, after five 
weeks (35 day) from the beginning of the experiment. 2ml of blood from the bird 
in each replicate were collected in heparin vacationers and transported to the 
laboratory to investigate red blood cells count, packed cell volume and 
Hemoglobin; the samples were analyzed within two hours after collection. 3ml of 
the blood for each group were collected in plane tube, incubated overnight in the 
refrigerator and then separated using the centrifuge (Hitch) at 4000 r.p.m for 5 
minutes. Then the serum was preserved in the freezer at 4C0 for determination of 
copper and iron. The second samples were taken after the sixth week (at the end of 
the experimental period). 
2.4 Hematological methods 
The hematological estimations were done by using the cell counter (mythic-
18, ORPHEE company; Switzerland, Id: 1024000639), this instrument can 
estimate 18 blood parameters within 15 seconds. 
2.5 Hemoglobin (Hb) estimation 
Hb concentration was measured using cyanomethaemoglobin method (HiCN). 
Principle 
Whole blood is diluted in Drabkin’s solution which contains potassium 
ferricyanide and potassium cyanide. The red cells are haemolyzed and the 
hemoglobin is oxidized by ferricynide to methaemoglobin which is converted by 
the cyanide to stable hemoglobincynide (HiCN). Absorbance of HiCN is read 
colorimetrically at 540 nm. 
Reagents 
1 Drabken reagent (PH 7.4) (1)  
2 Hb standard (Bio system  conc. 15.1 g/dl) 
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Procedure 
Three test tubes were labeled as: blank, standard (STD) and test. 
Reagent and samples were added as follow: 
Test STD Blank Additive 
4 4 4 Drabken 
reagent (ml)  
0.02 - - Sample (ml) 
- 0.02 - Hb std(ml) 
 
         The tubes were incubated at room temperature for at least three minutes. 
         The absorbance was read colorimetrically at 540nm. 
Calculations 
   Concentration of Hb (g/dl) =Absorbance of test × concentration of std 
                                      Absorbance of std 
2.6 Packed cell volume (PCV) 
Also called haematocrit, is a proportion of whole blood occupied by red cells, 
expressed as a ratio liter/liter or percentage % it is used to screen anemia and 
monitor its treatment. 
Principle 
Heparin anticoagulated venous blood was taken in glass capillary tube 
centrifuged at RFC 12000 for five minutes to obtain constant packing of the red 
cells.  Then PCV value was read.                 
Procedure 
About three quarter of micro haematocrit tube was filled with blood. 
1- The unfilled end of the tube was sealed by clay sealant and then the tubes 
were carefully located in numbered slots of microhematocrit rotor with 
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sealed end out and centrifuged for five minutes. 
2- After that PCV was read using hematocrit reader. 
2.7 Red blood cells (RBCs) count 
Red blood cells count is used to assess the numerical variation of blood by 
manual formal citrate method. 
Principle 
Heparin anticoagulated venous  blood was  diluted in 1% formal citrate 
reagent, and then the RBCs are counted microscopically by using improved 
Neubaur counting chamber. 
Reagent 
Diluting fluid:  1% formal citrate (2). 
Procedure 
1 Blood was diluted by adding 0.02ml of well mixed blood to 4ml of formal 
citrate solution into test tube. 
2 Red blood cells were counted using improved Neubaur chamber in the 
area specified for this purpose. 
Calculation of the result 
RBCs count /ml = No of cell counted × dilution factor 
                                              Area counted 
2.8 Serum iron 
Principle of the method  
Transferrin-bound ferric ions in the sample are released by guanidinium and 
reduced to ferrous by means of hydroxylamine. Ferrous ions react with ferrozine 
forming a colored complex that can be measured spectrophotometry. 
Contents and composition 
A.  Reagent. 4×40 ml .guanidinium chloride 1.0 moll, hydroxylamine 0.3 
moll , acetate buffer 0.4 mol/L , pH 4.0 . 
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B.  Reagent. 4×10 ml. ferrozine 8mmol/L. 
S.  Iron standard .1×5 ml .aqueous standard .concentration is given on the 
label .concentration value is traceable to the standard reference material 937 
(national institute of standards and technology , USA ).  
Storage 
When store at 2 -80 C. Reagents and standard are stable until the expiry date 
shown on the table and stored tightly closed and if contaminations are prevented 
during their use. 
Indications of deterioration 
Reagent: presence of particulate material, turbidity, absorbance of the blank 
over 0.050 at 560 nm                                                          
Standard: presence of particulate material, turbidity.         
Reagent preparation    
Standard (s) is provided ready to use. 
Working reagent: transfer the contents of reagent B vial into a reagent A 
bottle. Mixed thoroughly. Other volumes can be prepared in the proportion: 1 ml 
reagent B + 4 ml reagent A. stable for 6 months at 2-8°C. 
Addition equipment Analyzer, spectrophotometer able to read 560±20 nm. 
Samples  
Serum was collected by standard procedures. 
Iron in serum was stabled for 7 days at 2-8C. 
Procedure 
1. Brought the reagent to room temperature. 
2.  Pipette  in labeled test tubes 
3.  Mixed thoroughly and let stood the tubes for 5 minutes at room 
temperature. 
4. Read the absorbance (A) of the sample blanks at 560 nm against distilled 
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water. 
5. Read the absorbance (A) of sample and of the standard at 560 nm against 
the reagent blank. 
Calculation 
             The iron concentration in the sample was calculated using the 
following general formula: 
A sample – A sample blank   ×C standard = C sample    
   A standard  
2.9 Determination of serum copper  
The method used for the determination of serum copper was obtained from 
Perkin-Elmer Analytical methods for Atomic Absorption spectrophotometry 
(1982). 
For the determination of serum copper, the sample was diluted with an equal 
volume of deionized water and then analyzed for copper using atomic absorption 
spectrophotometer (Perkin-Elmer model - 2380) with copper lamp and wavelength 
324.8 nm. 
2.10 Statistical analysis:  
Analysis of variance (ANOVA) and mean separation were used for statistical 
analysis of the data (Gomez and Gomex, 1984), by using SAS computer program 
(SAS, 1982). 
 
 
 
 
 
 
25
CHAPTER THREE 
RESULTS 
 
3.1 Red blood cells count 
The results of the effect of feeding tow levels of Nigella sativa on RBCs 
count in the 5th and 6th weeks are shown in table (5) and Fig (1). Though changes 
in RBCs count were not significant, there was a tendency of increase in the RBC 
count in 6th week treated groups. In group B the levels of RBCs count showed 
higher level when compared to control. In group C the levels of RBCs count 
showed also non-significant increase when compared with control in the 6th week. 
The increase was more in the lower dose (0.25%) than in the higher dose (0.75%) 
of N .sativa. 
3.2 Hemoglobin 
The results of hemoglobin are summarized in table (5) and Fig. (2). Group B 
showed a non-significant increase in the 5th week and highly significant (P<0.01) 
increase in the 6th week when compared with the control. But when compared to 
group C it showed significant (P<0.05) decrease in the 5th week and significant 
(P<0.05) increase in the 6th week. In group C the levels of Hb measured in week 
five showed highly significant (P<0.01) increase but a non-significant increase in 
the 6th week when compared with the control 
3.3 Packed cell volume (PCV) 
The results of PCV levels in the 5th and 6th week after feeding N. sativa are 
shown in table (5) and Fig. (3). In the 5th week group B showed insignificant 
increase when compared to the control and highly significant (P<0.01) decrease 
when compared with group C. Group C showed a highly significant (P<0.001) 
increase when compared with the control and group B. In the 6th week group B 
presented highly significant increase (P<0.001) when compared with control and 
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significant (P<0.05) increase when compared with group C, but group C showed a 
non-significant increase when compared with the control. 
3.4 Serum iron (Fe++) 
The results of feeding tow levels of N. sativa to broiler chicks on the serum 
iron are presented in table (6) and Fig (4). The levels of serum Fe++ in group B 
showed non-significant decrease in the fifth and sixth weeks when compared with 
the control, and non-significant high levels in the 5th week and highly significant 
(P<0.01%) level in the 6th week when compared with group C. Group C showed 
significant (P<0.05%) decrease in the 5th week and highly significant (P<0.01%) 
decrease in the 6th week when compared with the control group. 
3.5 Serum copper (Cu++) 
The results of feeding tow levels of black cumin to broiler chicks on serum 
copper are presented in table (6) and Fig (5). The levels of Cu++ in the B group are 
non-significantly low in the 5th week but the decrease was highly significant 
(P<0.01%) in the 6th week when compared with the control, and it showed 
significantly (P<0.05%) higher levels in the  5th and 6th weeks when compared with 
the group C. In group C the levels of Cu++ showed highly significant decrease 
(P<0.01%) in 5th week and very highly significant (P<0.001) decrease in the 6th 
week when compared with the control. 
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Table (5): The effect of feeding different level of Nigella sativa on RBCs, 
)SE+mean(Hemoglobin and packed cell volume in broiler   chicks  
 
N. sativa 
 
Variable 
Group A 
0.00% 
Group B 
0.25% 
Group C 
0.75% 
Week5 6.725X106A+1.911734
6X106a 
 
7.155X106A+2.064909
4 X106a 
.0642+A610X.9267734
909 X106 
RBCs 
count/ UL 
Week6 4.45X106A +3.5067338 
X106a 
9.2175X106A   
+3.5067338X106a 
8.205X106A+3.506733
8 X106a 
Week5 7.5B+1.2a 8.0B+1.2a 12.0B+1.2b** Hb mg/dl 
Week6 7.8B+0.9a 12.0B+0.9b** 8.4B+0.9a 
Week5 26.3C+2.2a 28.9C+2.2a 41.7C+2.2b*** PCV% 
Week6 25.3C+2.1a 32.5C+2.1b** 28.7C+2.1ab 
N≡ 18 replicates. 
Mean +SE within the same row having different small letters are significantly 
different. 
Mean+ SE within the same column having different capital letters are 
significantly different. 
(P<0.05)*: significant.  
(P<0.01)**: highly significant 
(P<0.001)***: very highly significant. 
UL: micro liter. 
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Fig.  (1): The effect of feeding different levels of Nigella sativa on red blood 
cells count in broiler chicks 
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Fig (2): The effect of feeding different levels of Nigella sativa on hemoglobin 
concentration in broiler chicks 
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Fig (3): The effect of feeding different levels of Nigella sativa on packed cell 
volume in broiler chicks 
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          Table (6): The effect of feeding different levels of Nigella sativa on serum 
copper and iron in the broiler chicks   (Mean +  SE) 
 
                N. sativa 
 
Variable 
Group A 
0.00% 
Group B  
0.25% 
Group C 
0.75% 
Week5 14.5A±1.2a 12.3A±1.2a 11.5A±1.2b*a Iron mg/dl 
Week6 15.8A±0.8a 14.4A±0.8a 11.3A±0.8b** 
Week5 3.7B±0.1a 3.5B±0.1a 3.2B±b** Copper mg/dl 
Week6 3.7B±0.1a 3.3B±0.1b** 3.1B±c*** 
 
N ≡ 12 replicates. 
Means + SE within the same row different small letters are significantly 
different. 
Means + SE within the same column having different capital letters are 
significantly different. 
P<0.05)*: significant.  
(P<0.01)**: highly significant. 
(P<0.001)***: very highly significant. 
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Fig (4):The effect of feeding different levels of Nigella sativa on          serum 
iron concentration in the broiler chicks 
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Fig (5):The effect of feeding different levels of Nigella sativa on                     
serum copper concentration in the broiler chicks 
 
 
 
 
 
 
 
 
 
 
 
         (                 ) 
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Chapter four 
Discussion 
 
The present study was conducted to investigate the effect of feeding two 
levels of Nigella sativa seeds on the red blood cells count, hemoglobin, packed cell 
volume, serum iron and serum copper. 
4-1 Red Blood cells count (RBCs) 
In this work the changes in RBCs counts were not significant, but there was a 
tendency of increase in the RBCs count in both treated groups and reached high 
level in 6th week compared with 5th week. This result agrees with Babiker, (1998) 
who showed that the red blood cells count was increased gradually in all groups 
which received 2 and 10% w/w N. sativa, and reached very high level after six 
weeks then slightly increased in week seven and this level was maintained at week 
eight. Also Abdel –halim. (2008) showed that the red blood cells of sheep showed 
no significant differences between N. Sativa oil treated group and the control 
during the overall experimental weeks but the total means of N. sativa treated 
group were slightly higher compared to the control group. Ismail and Mohammad, 
(2003) investigated the effect of N. sativa and / or Uritica dioica (Ud) and found 
that it increased the lowered RBCs count, Hb and PCV in rats. This may be due to 
species differences. The addition of 15% N. sativa to a deficient diet on rat's RBCs 
in their study, showed no significant difference between all groups in all weeks, 
but there was a decline in RBCs values. This may be also due to difference in 
anatomical structure between rats and broiler chicks. 
However in the 6th week RBCs counts with N. Sativa treated groups in the 
present work were higher than in the 5th week. This increase is probably attributed 
to the increase in age and this perhaps in agreement with the results reported by 
Jain (1986) who showed that RBCs, HB, and PCV values where found to decline 
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in sheep from birth to an approximately 14 days of age and then increased to 3 
month of age. 
4-2 Hemoglobin (Hb)  
In the present study Hb level in N. Sativa treated groups showed increase 
when compared with the control group. This result is in line with the result of 
Zaoui et al, (2002) who reported that the effect of N. Sativa oil in rats had been 
shown to increase the hematocrit and Hb levels. Also Babiker, (1998) found that 
the effect of feeding different levels of the seeds of N. sativa as 2 and  10% w/w 
for considerably long periods in male and female rabbits showed an increase in Hb 
level in all groups. 
In the same line  Tigani , (2003) reported that after four weeks, the Hb level in   
N. Sativa group was significantly higher ( P<0.05) compared to the control after 
addition of 15% N. sativa to deficient diet to rats. Also Abdel-halim (2008) found 
at week 6 the Hb values were significantly  (P<0.05) higher than in time zero in 
both the treated  and control  groups, when N. sativa oil was added to the diet of 
sheep. 
In this work Hb in group B at week 5 and in group C at week 6, the N. sativa 
treated groups showed no significant increase when compared with the control.  
Also Abdel- halim, (2008) reported that, addition of N. sativa showed no clear 
effect on Hb in sheep. 
4-3 Packed cell volume (PCV) 
The N. sativa treated groups in the present work showed higher PCV levels 
than in the control group indicating an effect of N. sativa on PCV value in broiler 
chicks. But the significant effect started from week 5 for group C and only at week 
6 for group B when compared to control. This result agrees with Zaoui et al, 
(2002) who reported that the effect of N. sativa oil in rats has been shown to 
increase the hematocrit and Hb levels. In this work the results were similar to the 
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finding of Tissera and Dissanayke, (2001) who found that the treatment with N. 
sativa oil for two months to the anemic patients showed that the PCV increased, 
but not significantly. This  result also agrees with Abdel–halim, (2008) who found 
that the PCV had no significant difference between all groups over all weeks, but 
the total mean of the N. sativa oil treated group in the sheep was slightly higher 
than that of the control. 
4-4 serum iron  
Serum iron can be measured to assess iron transport compartment.  Serum 
iron is known to decline in severe iron deficiency, acute phase inflammatory 
reactions, hypoproteinemia, hypothyroidism, renal disease and chronic 
inflammation. It may be elevated in hemolytic anemia, refractory anemia, iron over 
load and liver disease. (Handy, 1979). 
Hemoglobin is an indicator of the status of body iron and copper   because it 
was found that more than half the iron in the animal body is found as a constituent 
of hemoglobin. (Blood et al, 1983). 
In the present study the level of serum iron in group B which received 0.25% 
N. sativa was not significantly changed when compared with the control. This 
result agrees with Abdel– halim  (2008) who reported that the N. Sativa  oil in 
sheep had no effect on the blood iron level and the  total mean of the treated group 
was similar to the control. 
However, in group C that received 0.75% N. sativa, serum iron level was 
significantly decreased when compared with the control and with group B. This 
result does not agree with Gunduz et al, (2002) who investigated the effect of N. 
Sativa extracts on serum iron and copper in rabbits that were treated with MNNG. 
No data was found in relation to serum trace elements and N. sativa. However, the 
effect of MNNG to increase serum iron and copper were reduced by the addition of 
N. Sativa (Gunduz et al, 2002).  
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 Kampschmidt and Upchurch (1962)  found that the serum iron concentrations 
decreased after injecting plasma containing what is now known as interleukin–1, 
cytokine. The mechanism of the iron withholding effect was investigated by 
Randall, (1992) who found that the rate of iron release to plasma from catabolized 
red cells was reduced in animals with experimentally induced inflammation. In 
(1977) Konijn and Hershko, hypothesized that the hypoferremia was due to 
enhanced apoferritin synthesis. Studies by Randall, (1992) showed that 
interleukin–I enhances the translation of apoferritin mRNA. This discovery 
provided an important new link between iron metabolism and the important acute 
phase response.  
In  the present study the decreased iron levels in the treated groups, may 
suggest that  N. sativa has similar effects to that of interleukin–I. Furthermore, the 
high level of N. Sativa treated group showed increased reduction of serum iron at 
week 6 compared to week 5. This suggests that higher doses for longer time might 
give clear results.  
4-5 serum copper  
Importance of copper in the formation of hemoglobin accounts for the anemia 
that occurs in copper deficient animals (Blood et al., 1983). 
Several studies have shown that copper deficient animals accumulate iron as 
anemia persists, indicating the unavailability of absorbed iron for hemoglobin 
formation (Evans and Abraham, 1973). The importance of the role of copper in the 
metabolism of hemoglobin was evident (Hart et al, 1928, Osaki et al, 1966 and 
Evans and Abraham, 1973).  
Copper plays an important role in transporting iron across membranes. Most 
of the circulating copper in plasma is attached to the serum glycoprotein, 
ceruloplasmin, which has feroxidase activity and may be needed to deliver iron to 
the circulation (Harris, 1996). When pigs were exposed to copper deficiency, they 
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have hypoceruloplasminemia and signs of a functional iron deficiency (Lee et al, 
1968).  
In the present work serum copper in the treated groups decreased significantly 
when compared to the control. Furthermore, group C which received 0.75% N. 
sativa copper decreased significantly compared with group B which received 
0.25% N. sativa. 
Abdel-halim (2008) investigated the effect of N. sativa treatment on 
ceruleoplasmin level and found similar levels to the control group indicating no 
effect of the N. sativa oil on blood ceruleoplasmin level in sheep, but he found, that 
the level in the N. sativa oil treated group was less than that in the control group. 
Meral et al., (2001) demonstrated that N. sativa increased the lowered 
glutathione (GSH) and ceruloplasmin concentrations in diabetic rabbits. This 
finding is not in line with the results reported in the present study because it is 
known that there is a linear correlation between serum copper concentration and 
ceruloplasmin activity (Abdel- Rahim et al, 2004). No data was found that directly 
relate serum trace elements to N. sativa. However, the effect of MNNG to increase 
serum copper and iron were reduced by the addition of N. sativa (Gunduz et al, 
2002).   
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CONCLUSIONS 
 
Supplementation of different levels of Nigella sativa (Black cumin) to the 
diets of broiler chicks resulted in slightly increased levels in the red blood cells 
count. But the experiment showed significant increase of hemoglobin and 
hematocrit compared to control. 
Serum iron and copper showed slight decrease in the group fed 0.25% and 
significant decrease in that received (0.75%) N. sativa. 
  Further investigations are required: 
1- To study effect of Nigella sativa on serum iron and copper metabolism in 
details. 
2- To measure effect of the increase levels and preparations of Nigella sativa 
to serum iron and copper. 
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APPENDIXES 
1 Drabken solution to prepare 1000ml: 
2 Potassium ferricyninde ---------------0.20g 
3 Potassium cyanide---------------------0.05g 
4 Potassium dihydrigen phosphate-------0.14 
5 Non-ionic detergent--------------------2ml 
Stored in light opaque brown glass bottle. 
Solution must be pale yellow. 
Give zero result when read against distil water (DW) as blank. 
2- Formal citrate: 
1 40% formalin (40+60ml-D.W) -------------1ml. 
2 3.2%trisodium citrate(3.2+100ml D.W)--99ml.  
 
                  
 
 
